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(57) ABSTRACT 
Correspondence Address: 
Hopgood, Calimafde, Judlowe & Mondolino The invention is directed to an infrared radiation thermom 
Suite 4100 eter, in particular an ear thermometer, having a probe head 
60 East 42nd Street (10) whose outer diameter and/or shape is variable by an 
New York, NY 10165 (US) elastic arrangement (4, 14, 24). This enables the probe head 

to conform itself automatically to the size and/or contour of 
(21) Appl. No.: 09/841,655 the body cavity or to be conformed manually. The thermom 

eter is therefore equally well Suited for both children and 
(22) Filed: Apr. 24, 2001 adults, although their ear canals differ in diameter. 
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INFRARED RADATION THERMOMETER WITH 
VARIABLE PROBE HEAD 

0001. This invention relates to an infrared radiation ther 
mometer having a tubular probe head adapted to be intro 
duced into a body cavity, in particular an ear canal, the probe 
head having at its forward end an opening admitting radia 
tion or an infrared Sensor. 

0002 From DE 196 04 201 there is known such an 
infrared radiation thermometer for measuring a perSon's 
body temperature. To do this, the probe head can be intro 
duced into a patient's ear. The infrared radiation emitted by 
the tympanic membrane and the ear canal passes through the 
probe head, impinging on an infrared Sensor. The tempera 
ture increase produced by the infrared radiation in the 
infrared Sensor results in an electrical output signal from 
which the radiation temperature, that is, the patient's actual 
temperature, can be determined by means of an evaluating 
unit. 

0003. The outside diameter of the probe head is desirably 
configured to be Suitable for perSons of all age classes. 
Considering however that the ear canal diameters of children 
and adults generally differ widely, there is further known 
from DE 196 04 201 a protective cover for infrared ear 
thermometers, which is made of foam plastics, for example, 
or includes air chambers for enhanced thermal insulation. 
Such a protective cover conforms itself to the shape and 
diameter of the ear canal. As a result a probe head provided 
with Such a protective cover is centered in the ear canal of 
both adults and children, thereby facilitating the desired 
orientation of the probe head with respect to the tympanic 
membrane. 

0004. The centering effect does not occur, however, with 
the widely used protective covers of the type known, for 
example, from EP 0472 490 B1, which merely comprise a 
film. This is why the proper alignment of the probe head in 
the ear canal proves a difficult task, particularly in cases 
where an earthermometer equipped with a Small probe head 
Suitable for children is to be used for adults. Therefore, for 
example, the infrared ear thermometer Sold under the des 
ignation National DM-T2S or DM-T2A comes with two 
probe heads which differ in diameter and are interchange 
able. This ear thermometer is hence adaptable to varying ear 
canal diameters. Exchanging the probe head is however an 
awkward procedure and entails the risk of a probe head 
being lost. 
0005. It is an object of the present invention to provide an 
infrared ear thermometer which is suitable for persons of all 
age classes because of its ability to be conformed to the ear 
canals of different perSons. 
0006. This object is accomplished by an infrared ear 
thermometer whose probe head is variable in its diameter 
and/or Outer shape by an elastic arrangement. It is of 
particular advantage when the probe head conforms itself 
automatically to the Size and/or contour of the body cavity 
or is at least manually conformable thereto. 
0007 Arranged in the probe head of a radiation ther 
mometer of the invention in a manner known in the art is an 
infrared waveguide extending from the tip of the probe head 
to an infrared Sensor and directing the infrared radiation 
entering through the radiation admitting opening to the 
infrared Sensor. The elastic arrangement Surrounds the 
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waveguide coaxially. It is also possible however for the 
waveguide to be omitted and for the infrared sensor to be 
disposed directly at the tip of the probe head. 
0008. In a preferred embodiment of a thermometer of the 
present invention, the elastic arrangement comprises a plu 
rality of coaxial telescope elements which are in Sliding 
relationship to each other. The outer shape of the elastic 
arrangement varies in response to a relative sliding motion 
of the telescope elements. Each telescope element can be 
displaced manually by an actuating element connected to the 
telescope element. Preferably the actuating elements are 
adapted to Snap-lock into place in Several discrete positions 
in which the individual telescope elements occupy prede 
termined positions, So that each position produces a prede 
termined outer shape of the probe head with a diameter 
varying, where provided, in Steps along the length of the 
probe head. 
0009. In a first variant of this embodiment the waveguide 
and the infrared Sensor are fixedly connected to the ther 
mometer housing, and the length of the probe head is not 
variable. The probe head diameter is then at its maximum 
when the forward ends of all telescope elements are in close 
proximity to the radiation admitting opening, that is, the 
telescope elements are fully extended out of the housing, the 
diameter being at its minimum when the telescope elements 
are retracted as far as possible into the housing. 
0010. In a second variant of this embodiment the 
waveguide and the infrared Sensor are not fixedly connected 
to the housing of the thermometer but are arranged for joint 
Sliding motion in the housing, that is, the length of the probe 
head is variable. In this variant the probe head diameter is at 
a maximum and its length at a minimum when the forward 
ends of all telescope elements are in close proximity to the 
radiation admitting opening, that is, the telescope elements 
and the waveguide are fully retracted into the housing, while 
the diameter is at a minimum and the length at a maximum 
when the telescope elements and the waveguide are 
extended out of the housing to their fullest possible extent. 
In this variant the waveguide forms the innermost lying 
telescope element. 
0011. In both variants of this embodiment it is particu 
larly advantageous when the elastic arrangement includes 
additionally an elastic film Surrounding the telescope ele 
ments and Sealing the interstices inevitably occasioned 
between the telescope elements. 
0012. In a second embodiment of a thermometer of the 
invention the elastic arrangement is a tubular member fab 
ricated from foam plastics or soft foam rubber. The tubular 
member may be Surrounded by an elastic film. 
0013 In a third embodiment of a thermometer of the 
invention the elastic arrangement is comprised of a fluid 
filled chamber having its outside wall formed by an elastic 
film. The outside diameter of the chamber is variable by a 
Slide control, for example. In all embodiments the elastic 
film is preferably made of a material which can be cleaned 
easily and is not discomforting to the patient when placed in 
the ear canal. 

0014) A radiation thermometer constructed in accordance 
with the present invention includes an evaluation device 
determining the body temperature from the Signals Supplied 
by the infrared sensor. With the slide control it is possible to 
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Select the parameters needed therefor, So that, for example, 
for children younger than Six years a rectal equivalent 
temperature, and for children older than six years or adults 
an oral equivalent temperature can be indicated on an 
indicating device. 

0.015 Embodiments of the infrared radiation thermom 
eter of the invention will be described in more detail in the 
following with reference to the Figures of the accompanying 
drawings. In the drawings, 

0016 FIG. 1A is a schematic cross sectional view of a 
first thermometer of the invention, showing the telescope 
elements in extended position; 
0017 FIG. 1B is a schematic cross sectional view of the 
invention thermometer of FIG. 1A, but showing the tele 
Scope elements in retracted position; 
0.018 FIG. 2 is a schematic cross sectional view of a 
Second thermometer of the invention; and 

0.019 FIG. 3 is a schematic cross sectional view of a 
third thermometer of the invention. 

0020 Referring now to FIG. 1, there is shown a probe 
head of an infrared radiation thermometer of the invention in 
a Schematic croSS Sectional view. The probe head 10 projects 
from a housing 3. It includes a waveguide 1 extending from 
the tip of the probe head 10 to an infrared sensor 2. The 
waveguide 1 is Surrounded by a plurality of coaxial tele 
Scope elements 4 which are Slidable relative to each other 
within a coaxial cavity 7 provided in the housing 3 around 
the waveguide 1. A slide control 6 mounted on the outside 
of the housing 3 is connected to the outer lying telescope 
element which, on displacement, entrains the other telescope 
elements in a manner known in the art. The Slide control is 
preferably lockable in three positions to Select the probe 
head shapes and probe head diameterS Suitable for babies, 
for children up to Six years of age, and for older children or 
adults. The telescope elements are Surrounded by an elastic 
film 5. The film 5 may also be omitted, however. In one 
variant of this embodiment the slide control 6 is omitted, the 
cavity 7 accommodating instead a Spring Similar to the 
representation of FIG. 3, which Spring operates to urge the 
outermost lying telescope element 4 in the direction of the 
tip of the probe head 10. 
0021. The probe head of another infrared radiation ther 
mometer of the invention illustrated in FIG. 2 differs from 
the probe head shown in FIG. 1 only in that a tubular 
member 14 made of a Soft foam plastics material or foam 
rubber is substituted for the telescope elements and the slide 
control, which tubular member is readily deformable, con 
forming itself automatically to the shape and the diameter of 
the ear canal when the probe head is introduced into the ear 
canal. The tubular member 14 is surrounded by an elastic 
film 5. It is also possible for the film 5 to be omitted. 
0022. The probe head, shown in FIG. 3, of a further 
infrared radiation thermometer of the invention differs from 
the probe head shown in FIG. 1 only in that a fluid-filled 
chamber 24 Surrounding the waveguide 1 in the manner of 
a tube is substituted for the telescope elements. The chamber 
24 has its outside bounded by the elastic film 5 and its inside 
by the waveguide 1 and a displaceable Slide control 26. 
Deformability of the probe head 10 is ensured in that the 
length of the chamber 24 is variable by displacement of the 
slide control 26. Preferably the slide control is urged by a 
spring 8 into the position shown in FIG. 3 in which the fluid 
is forced in the direction of the tip of the probe head, the 
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probe head 10 then reaching its maximum diameter. When 
the probe head is introduced into an ear canal the diameter 
of the probe head diminishes automatically as needed, which 
is accomplished by movement of the slide control 26 in 
opposition to the preSSure of the Spring 8 in the direction of 
the infrared sensor 2, causing the fluid to be distributed 
along the length of the waveguide 1 with an essentially 
constant volume of the chamber 24, the elastic film 5 to 
contract correspondingly, and the cavity 7 to be reduced. 
Owing to the elasticity of the film 5 and the flowability of the 
fluid, the probe head 10 is capable of conforming itself to the 
shape of the auditory canal in any position of the Slide 
control 26. Gas or, for example, a gel-type liquid are equally 
well Suited as fluid. 

0023. In one variant of this embodiment the spring 8 is 
omitted and the slide control 26 is manually adjustable from 
outside, similar to the representation of FIG. 1. 
0024. The elastic film 5 is made of polyethylene, for 
example, which is transparent to infrared radiation in the 
wavelength region relevant to the temperature measurement. 
The film may also be made of a material not transparent to 
infrared radiation, in which event it has at the forward end 
of the waveguide 1 an opening to allow passage of the 
infrared radiation. Preferably then, the waveguide has its 
forward end closed by an infrared transparent window. The 
window exists also in variants of probe heads of the inven 
tion in which the elastic film 5 is not provided. 

1. An infrared radiation thermometer having a tubular 
probe head (10) adapted to be introduced into a body cavity, 
in particular an ear canal, Said probe head having at its 
forward end an opening admitting radiation or an infrared 
SenSOr, 

characterized in that the diameter and/or the outer Shape 
of the probe head (10) is variable by an elastic arrange 
ment (4, 14, 24). 

2. The infrared body thermometer as claimed in claim 1, 

characterized in that the elastic arrangement (4) is formed 
by a plurality of coaxial telescope elements (14) which 
are in Sliding relationship to each other, and the outer 
shape of Said elastic arrangement (4) varies in response 
to the position of the individual telescope elements (4). 

3. The infrared body thermometer as claimed in claim 2, 
characterized in that the thermometer includes a 

waveguide forming the innermost lying telescope ele 
ment. 

4. The infrared body thermometer as claimed in claim 2 
or 3, 

characterized in that a spring (8) is provided for urging a 
telescope element (4) into a predetermined position. 

5. The infrared body thermometer as claimed in claim 2 
or 3, 

characterized in that the telescope elements (4) are dis 
placeable by at least one slide control (6). 

6. The infrared body thermometer as claimed in claim 5, 

characterized in that the slide control (6) is adapted to 
Snap-lock into a plurality of discrete positions in which 
the telescope elements (4) occupy predetermined posi 
tions. 
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7. The infrared body thermometer as claimed in claim 2 
or 3, 

characterized in that the elastic arrangement (4) further 
includes an elastic film (5) Surrounding the telescope 
elements (4). 

8. The infrared body thermometer as claimed in claim 1, 
characterized in that the elastic arrangement (4) is a 

tubular member (14) fabricated from foam plastics or 
foam rubber. 

9. The infrared body thermometer as claimed in claim 8, 
characterized in that the elastic arrangement (4) further 

includes an elastic film (5) surrounding the tubular 
member (14). 

10. The infrared body thermometer as claimed in claim 1, 
characterized in that the elastic arrangement (24) is a 

fluid-filled chamber (24) having its outside wall formed 
by an elastic film (5). 
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11. The infrared body thermometer as claimed in claim 
10, 

characterized in that the diameter of said chamber (24) is 
variable by displacement of a slide control (26). 

12. The infrared body thermometer as claimed in claim 
11, 

characterized in that the slide control (26) is urged into a 
predetermined position by a Spring (8). 

13. The infrared body thermometer as claimed in any one 
of the preceding claims, 

characterized in that the probe head is conformable auto 
matically or manually to the shape and/or contour of 
the body cavity. 


